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PROBLEM TO BE SOLVED: To provide a noncontacting position sensor, capable of being miniaturized, 
which has no magnetic effect on/the rotary shaft on a sensor coil, and causing no changes in the 
positiopnal relation between a metal body and the sensor coil, even if those is of thermal expansion of 
the rotary shaft. 

SOLUTION: This position sensor comprises a rotary shaft 1 1 capable of being rotated by interlocking 
with a body to be detected, a movable circular-arc metal body 12 able to be moved no a circle having 
the rotary shaft 1 1 at its center by interlocking with the rotating shaft 1 1 , two sensor coils 1 3a, 13b 
whose central axes are curved in a circular arc so as to be fixed and arranged on the circumference and 
into/out of which arms 12a, 12b of the metal body 12 moves so that their occupied amounts in a 
magnetic path is freely variable, and a sensor circuit 14 for detecting magnetic changes generated 
according to the incoming/outgoing movement of the arms 12a, 12b relative to the sensor coils 13a, 13b, 
by driving and exiting the sensor coils 13a, 13b so that they are caused to generate a high-frequency 
modulated magnetic field. 
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[Claim(s)] 

[Claim 1] The metal body of the shape of radii which is interlocked with the revolution of the 
above-mentioned revolution shaft, and moves the periphery top consisting mainly of the 
revolution shaft which carries out a interlocking revolution, and this revolution shaft to the 
detected body, The sensor coil section which incurvated the medial axis in the shape of radii so 
that the above-mentioned metal body which is placed in a fixed position on the 
above-mentioned periphery, and moves might frequent a main bore and adjustable [ of the 
occupation to a magnetic path ] might become free, Carry out actuation excitation of this sensor 
coil section, and the modulation field of high frequency is generated. The non-contact process 
position sensor characterized by having the sensor circuit which generates the signal 
corresponding to angle of rotation of the above-mentioned revolution shaft by detecting 
magnetic change of the above-mentioned sensor coil section produced according to receipts and 
payments of the above-mentioned metal bddy. 9 - y 

[Claim 2] The metal body of the shape of radii placed in a fixed position by the detected body 
on the periphery consisting mainly of the revolution shaft which carries out a interlocking 
revolution, and this revolution shaft, Have the medial axis which met on the above-mentioned 
periphery, the revolution of the above-mentioned revolution shaft is interlocked with, and it 
moves in the above-mentioned periphery top. The sensor coil section which curved in the shape 
of radii so that the above-mentioned metal body might frequent a main bore and adjustable [ of 
the occupation to a magnetic path ] might become free, Carry out actuation excitation of this 
sensor coil section, and the modulation field of high frequency is generated. The non-contact 
process position sensor characterized by having the sensor circuit which generates the signal 
corresponding to angle of rotation of the above-mentioned revolution shaft by detecting 
magnetic change of the above-mentioned sensor coil section produced according to receipts and 
payments of the above-mentioned metal body. 

[Claim 3] The above-mentioned sensor coil section consists of two sensor coils which received 
through the revolution shaft used as the above-mentioned center of rotation, and have been 
arranged at axial symmetry. Receipts and payments in each above-mentioned sensor coil are 
free for the arm object of the middle point of the above-mentioned metal body to both sides. The 
occupation to the magnetic path of one sensor coil of the above-mentioned sensor coil section [ / 
arm object / of the above-mentioned metal body / one ] when rotating from the location whose 
above-mentioned revolution shaft is angle of rotation of 0 degree, The relation which changes to 
the complementation between the occupations to the magnetic path of the sensor coil of another 
side of the above-mentioned sensor coil section where the arm object of another side of the 
above-mentioned metal body corresponds is given. The above-mentioned sensor circuit is a 
non-contact process position sensor according to claim 1 or 2 characterized by generating the 



signal corresponding to angle of rotation of the above-mentioned revolution shaft based on the 
magnetic change in both the above-mentioned sensors coil. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the non-contact process position sensor used 

for AT sensor used for the transmission of an automobile, a neutral sensor, etc. 

[0002] 

[Description of the Prior Art] general — an automobile — an automatic transmission — each — 
GYAPOJISHON - [-- parking - (-- P --) -- reverse - (-- R -) - a neutral (-- N --) -- a drive 

— (-- D --) — three — rd — (— three — ) ~ two — nd — (-- two — ) — Low -- (-- one — ) — ] — change 

— checking — the object — a mission — a gear — interlocking -- mechanical — a device — AT — a 
switch — a revolving shaft — an angle of rotation — motion — changing — a device — preparing 

— having — AT — a switch — from — GYAPOJISHON — corresponding — a code — a pattern — 
outputting -- **** . 

[0003] Since the above-mentioned AT switch is a thing with mechanical contact structure, the 
life of a contact poses a problem. Therefore, grease is used for the corrosion prevention by 
protection of a contact surface and moisture. This grease is borne at a severe operating 
environment, and the role which guarantees a longevity life can be given. However, grease's 
becoming hard in winter and a switch's not operating and problems, such as a poor contact, have 
occurred actually in the cold district in YOROPA or North America. Therefore, it asked for the 
non-contact type which does not have a contact fundamentally. 

[0004] In response to such expectation, this invention persons have already proposed the 
position sensor of a non-contact process shown in drawing 4 and drawing 5 . 
[0005] The position sensor shown in drawing 4 and drawing 5 contains the sensor coil section 2 
which is the fixed pickup section in the housing 1 which consists of resin or a metal. To one 
which constitutes this sensor coil section 2 thru/or two or more sensor coils, two sensor coil 
arranged in example of graphic display at the same axle 2a, and the main bore of 2b The 
movable object 3 embedding the magnetic substance 4, such as a ferrite connected with the 
metal shaft 9 in which the transmission which is the detected body carries out direct-acting, is 
inserted in shaft orientations free [ direct-acting ]. the field variation (a coil inductance — ) which 
changes by the physical relationship of the magnetic substance 4 of the movable object 3 which 
carries out direct-acting (slide), and sensor coil 2a and 2b An impedance, resonance frequency, 
etc. are detected in the sensor circuit 5, and it outputs to the control unit (ECU) 6 for 
automobiles by making into a continuous ringing a detecting signal with quantity of electricity 
(an electrical potential difference, current) which is equivalent to field variation by the sensor 
circuit 5. 



[0006] The control unit 6 for automobiles distinguishes the position of transmission with 
quantity of electricity of a detecting signal, and performs burning of a back light 7, and control 
which enables actuation of ignition 8. 

[0007] When excited by the oscillator circuit in the sensor circuit 5, sensor coil 2a and 2b 
generate a RF modulation field, and the magnetic flux by this field interlinks them with the 
magnetic substance 4 within the movable object 3. And the impedance of sensor coil 2a and 2b 
serves as own magnetic reluctance of a coil, an inductance, and a synthetic value of winding 
resistance, when the magnetic substance 4 is not inserted into sensor coil 2a and 2b. Sensor coil 
2a and 2b will be in the condition of having maintained fixed energy by oscillation, in this 
condition. . 

[0008] Since magnetic flux passes along the inside of the magnetic substance 4 by the magnetic 
substance 4 being inserted into sensor coil 2a and 2b there, the magnetic reluctance of a system 
increases and eddy current loss generates it in a surface of metal. What was a fixed energy state 
changes by this, and where the magnetic substance 4 is inserted into sensor coil 2a and 2b, it is 
held at a stable balance condition. It happens continuously in the condition that there is neither 
the singular point nor extremal value in connection with direct-acting of the movable object 3 
with which such change continued, this condition is detected in the sensor circuit 5, and a 
detecting signal is outputted. 

[0009] In the example of drawing 4 and drawing 5 , by the way, moving within sensor coil 2a 
and 2b It is the movable object 3 equipped with the magnetic substance 4 used as substitution of 
the metal shaft 9, and this movable object 3 does not put in the metal shaft 9 of a basic detected 
material object directly inside the sensor coil section 2, but contains the magnetic substance 4 
which can incorporate the detection property of coming for a design from that construction 
material and configuration in the movable object 3. The metal shaft 9 was connected with the 
movable object 3 through the connection section which consists of resin (or non-magnetic 
metal), and the configuration which tells direct-acting of the metal shaft 9 indirectly to the 
movable object 3 (magnetic substance 4) of the sensor coil section 2 interior is taken. Moreover, 
the movable object 3 is made into sensor coil 2a and the structure which keeps a gap with 2b 
constant with the tubed structural parts 10, such as resin. 
[0010] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned example has added the 
movable object 3 made of resin (non-magnetic material) as another components in the metal 
shaft 9 in order to reduce the magnetic effect on sensor coil 2a by access in the sensor coil 
section 2 of the metal shaft 9, and 2b, it has the problem that a miniaturization is difficult. 
[0011] Moreover, since the amount of migration displacement changes and the physical 
relationship of the good dynamic body 3, and sensor coil 2a and 2b changes with the 



temperature of an ambient atmosphere from the location in ordinary temperature according to a 
temperature change as a result when the shaft ingredient of the metal shaft 9 expands thermally, 
the temperature compensation in the condition of having attached the position sensor actually is 
needed. 

[0012] There is no magnetic effect of the sensor coil section on a detected material object slack 
metal revolution shaft, and moreover it can miniaturize, even if the thermal expansion of the top 
revolution shaft occurs, the physical relationship of a metal body and the sensor coil section 
does not change, but the place which succeeded in this invention in view of the 
above-mentioned point, and is make into the object has the temperature compensation in the 
condition of having attached the sensor in offer an unnecessary non-contact process position 
sensor. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in invention of 
claim 1 The metal body of the shape of radii which is interlocked with the revolution of the 
above-mentioned revolution shaft, and moves the periphery top consisting mainly of the 
revolution shaft which carries out a interlocking revolution, and this revolution shaft to the 
detected body, The sensor coil section which incurvated the medial axis in the shape of radii so 
that the above-mentioned metal body which is placed in a fixed position on the 
above-mentioned periphery, and moves might frequent a main bore and adjustable [ of the 
occupation to a magnetic path ] might become free, Actuation excitation of this sensor coil 
section is carried out, and it is characterized by having the sensor circuit which is made to 
generate the modulation field of high frequency and generates the signal corresponding to angle 
of rotation of the above-mentioned revolution shaft by detecting magnetic change of the 
above-mentioned sensor coil section produced according to receipts and payments of the 
above-mentioned metal body. 

[0014] The metal body of the shape of radii placed in a fixed position by the detected body at 
invention of claim 2 on the periphery consisting mainly of the revolution shaft which carries out 
a interlocking revolution, and this revolution shaft, Have the medial axis which met on the 
above-mentioned periphery, the revolution of the above-mentioned revolution shaft is 
interlocked with, and it moves in the above-mentioned periphery top. The sensor coil section 
which curved in the shape of radii so that the above-mentioned metal body might frequent a 
main bore and adjustable [ of the occupation to a magnetic path ] might become free, Actuation 
excitation of this sensor coil section is carried out, and it is characterized by having the sensor 
circuit which is made to generate the modulation field of high frequency and generates the 
signal corresponding to angle of rotation of the above-mentioned revolution shaft by detecting 
magnetic change of the above-mentioned sensor coil section produced according to receipts and 



payments of the above-mentioned metal body. 

[0015] In invention of claim 3, it sets to claim 1 or invention of 2. The above-mentioned sensor 
coil section It consists of two sensor coils arranged at axial symmetry to the line which passes 
along the revolution shaft used as the above-mentioned center of rotation. Receipts and 
payments in each above-mentioned sensor coil are free for the arm object of the middle point of 
the above-mentioned metal body to both sides. The occupation to the magnetic path of one 
sensor coil of the above-mentioned sensor coil section [ / arm object / of the above-mentioned 
metal body / one ] when rotating from the location whose above-mentioned revolution shaft is 
angle of rotation of 0 degree, The relation which changes to the complementation between the 
occupations to the magnetic path of the sensor coil of another side of the above-mentioned 
sensor coil section where the arm object of another side of the above-mentioned metal body 
corresponds is given. The above-mentioned sensor circuit is characterized by generating the 
signal corresponding to angle of rotation of the above-mentioned revolution shaft based on the 
magnetic change in both the above-mentioned sensors coil. 
[0016] 

[Embodiment of the Invention] An operation gestalt explains this invention below. 
[0017] The movable metal body 12 which consists of the radii-like magnetic substance which 
rotates as a core the revolution shaft 11 which drawing 1 shows the outline block diagram of this 
operation gestalt, is interlocked with an automatic transmission, and is rotated, (Operation 
gestalt 1) The sensor coils 13a and 13b of the sensor coil section 13 with which the arm objects 
12a and 12b of both sides are inserted respectively free [ receipts and payments ] from the mid 
gear of this movable metal body 12, It consists of a sensor circuit 14 and resistors 15a and 15b 
for detecting the coil current which flows in each sensor coils 13a and 13b. 
[0018] The die length of the movable metal body 12 formed in the shape of radii has one half of 
the die length of the periphery of the circle corresponding to the radii, connects it to the 
revolution shaft 11 arranged at the core of the circle concerned by connection piece 12c which 
made it really extend in the revolution shaft 11 direction along a radius line top from the middle 
point of the movable metal body 12, and has become as [ rotate / by the revolution of the 
revolution shaft 11 ]. 

[0019] Although this movable metal body 12 and connection piece 12c are formed with the 
same metal and it is good also as an integral part, only arm object 12a which constitutes from 
resin connection piece 12c which connects the revolution shaft 11 and the movable metal body 
12, and is inserted in the sensor coils 13a and 13b, and 12b parts may be formed with the 
magnetic substance, such as a ferrite core. 

[0020] The sensor coils 13a and 13b are those at which it turned in the shape of radii so that a 
medial-axis line may be made to meet on the rotation locus of the movable metal body 12, the 



coil is given uniformly, and the coil length of each sensor coils 13a and 13b is set as one fourth 
of the die length of the periphery of the circle corresponding to the radii which a medial axis 
draws, and is stationed at axial symmetry to the diameter which passes along the revolution 
shaft 11. 

[0021] It is made to correspond when the angle of rotation of the revolution shaft 11 becomes 
**45 degrees by having the above-mentioned configuration. Angle of rotation makes the 
condition which shows in drawing 1 in order to acquire differential effectiveness in both the 
sensors coils 13a and 13b a central condition (0 degree). If the head of each arm objects 12a and 
12b of the movable metal body 12 enters to the center of the sensor coils 13a and 13b in this 
condition and 45 degrees of revolution shafts 11 rotate right back or leftward One arm object 
12a or 12b of the movable metal body 12 of a hand of cut goes into sensor coil 13a or 13b 
thoroughly, and the head of arm object 12b of another side or 12a moves to the location of the 
outlet of sensor coil 13b or 13a. 

[0022] The principle of operation of this operation gestalt is explained here. 
[0023] The arm objects 12a and 12b of the movable metal body 12 are first inserted in the 
sensor coils 13a and 13b, and each magnetic reluctance changes according to the daily dose 
which occupies the magnetic path of the sensor coils 13a and 13b with which these arm objects 
12a and 12b correspond. The magnetic flux which is the RF which it is excited by the sensor 
circuit 14 and the sensor coils 13a and 13b generate concentrates and exists in the direction of a 
medial axis within sensor coil 13a and 13b. The magnetic field strength Hx on the extension 
wire of the medial axis of the sensor coils 13a and 13b is expressed with the following formulas. 
[0024] Hx=NI/21.x {x/(a2+x2)l/2+ (1-x) / [a2+(l-x)2] 1 / 2} 

however ™ Distance from the middle point on the medial-axis line of xrsensor coils 13a and 13b 
the diameter of a:sensor coils 13a and 13b — 1 : the die length of a sensor coil, N; coil, I: 
Die-length 1 of the current sensor coils 13a and 13b compares with Coil a. When large (in the 
case of l»a), The magnetic field strength HO in the center section (x= 0) of the sensor coils 13a 
and 13b serves as H0=NI/1, and magnetic-field-strength HI / 2 in a sensor end winding (x=l/2) 
become Hl/2=l/2, and NI/1. 

[0025] At this time, the magnetic field strength of HO is resembled within sensor coil 13a which 
has the sufficiently long coil length 1 compared with coil diameter a, and 13b. 
[0026] Therefore, it is the movable metal body's 12 being constituted as mentioned above so 
that an occupation's may fluctuate on the medial axis in sensor coil 13a and 13b, and 
constituting in this way, and the change in magnetic reluctance is obtained in magnetic field 
strength with comparatively small nonlinearity (range which can be approximated to HO). 
[0027] The oscillator circuit 16 which passes the oscillation current of a RF in two sensor coils 
13a and 13b, and carries out excitation actuation as the sensor circuit 14 is shown in drawing 2 , 



The detection amplifying circuits 17a and 17b which incorporate the voltage signal generated 
according to the coil current which flows to the resistors 15a and 15b connected to the sensor 
coils 13a and 13b at the serial, and carry out detection magnification, The error amplifying 
circuit 18 which outputs difference with another side on the basis of one output of these 
detection amplifying circuits 17a and 17b, The filter circuit 19 which removes the ripple 
component contained in the output of this error amplifying circuit 18, The amendment circuit 20 
which consists of a digital trimming circuit which performs drift amendment, inclination 
amendment, temperature compensation, etc., It has the output-buffer circuit 21 which makes an 
output impedance low and outputs the signal outputted from the amendment circuit 20 from an 
output terminal OUT as a detecting signal to the control unit (ECU) for automobiles, and the 
supply voltage for the current supply from a power supply terminal Vin to each circuit is 
inputted. 

[0028] Actuation of the sensor circuit 14 is explained here. 

[0029] When there are almost no arm objects 12a and 12b of the movable metal body 12 into 
sensor coil 13a and 13b, the impedance Z of the sensor coils 13a and 13b serves as an 
inductance L0 and a synthetic value of the winding resistance rLO. 

[0030] Z=jomegaL 0+rL0 — at this time, the sensor coils 13a and 13b are driven by the 
oscillator circuit 16 with the fixed amplitude, and it considers as the actuation condition by the 
fixed coil current. 

[0031] Magnetic flux will pass along arm objects 12a and 12b by the arm objects 12a and 12b 
of the movable metal body 12 being inserted into sensor coil 13a and 13b there, therefore the 
magnetic reluctance of the sensor coils 12a and 12b increases to it, and the impedance Z of the 
sensor coils 12a and 12b serves as an inductance L and a synthetic value of the winding 
resistance rL. 

[0032] Z=jomegaL+rL — it happens continuously in the condition that there is neither the 
singular point nor extremal value with migration of the movable metal body 12 which such 
change followed. 

[0033] The sensor circuit 14 changes such a change of state to the signal of direct current 
voltage, and it explains actuation of the sensor circuit 14 in full detail further. 
[0034] If the sensor coils 13a and 13b are driven first in an oscillator circuit 16, the modulation 
field of high frequency will occur from a sensor coil. 

[0035] When the arm objects 12a and 12b of the movable metal body 12 are in sensor coil 13a 
and 13b, permeability changes and the coil inductance L increases. When driving the sensor 
coils 12a and 12b with the fixed amplitude, the coil current I which flows into the sensor coils 
13a and 13b will decrease. 

[0036] Since the occupation to the magnetic path by the arm objects 12a and 12b of the movable 



metal body 12 inserted changes with the relation of the complementation mutually in the sensor 
coils 13a and 13b with this operation gestalt, If an inductance does the increment in deltaL of by 
sensor coil 13a, by sensor coil 13b, an inductance does deltaL reduction of, deltal reduction of 
the coil current I which flows into sensor coil 13a will be done, and the increment of it in deltal 
will be done in sensor coil 13b. 

[0037] This coil current I is transformed into a voltage signal by the resistors 15a and 15b 
connected to each sensor coil 13a and 13b at the serial, and is taken out. 

[0038] The coil current I which will flow the oscillation amplitude of an oscillator circuit 16 
into the sensor coils 13a and 13b in V and a coil impedance if Z and a coil wirewound resistor 
are set to rL and a coil inductance is set to L serves as the following formulas. 
[0039] I=V/Z=V/(omega2L2+rL2)l / 2 Z=jomegaL+rL notes: Generally, the inductance of an 
air-core coil is proportional to permeability mu 0, and if the magnetic substance of permeability 
mu is in a medial axis upwards, it will increase according to the occupation to the magnetic path 
of the magnetic substance. 

[0040] Now, a original oscillation frequency is cut by the detection amplifying circuits 17a and 
17, and the signal changed into the voltage signal by each resistors 15a and 15b is further 
changed into change of the direct current voltage according to angle of rotation of the revolution 
shaft 11 by the error amplifying circuit 18. 

[0041] However, in this direct current voltage, the ripple of the oscillation frequency component 
of an oscillator circuit 16 remains. This ripple is removed by the filter circuit 19 and the 
amendment circuit 20 which consists of a digital trimming circuit further succeeds in 
amendment of drift amendment, inclination amendment, temperature compensation, etc. Thus, 
impedance lowering is carried out by the output-buffer circuit 21, and the signal of the direct 
current voltage amended [ which were amended and was ripple-removed ] is outputted as a 
detecting signal from an output terminal OUT. In the control unit (ECU) for automobiles which 
inputs this detecting signal, angle of rotation of the revolution shaft 11, i.e., the position of an 
automatic transmission, is judged with the electrical potential difference of a detecting signal, 
and control action is performed based on that judgment result. 

[0042] Since the revolution shaft 11 is located in the central point of the circle describing the 
radii of the movable metal body 12 according to the configuration of these above operation 
gestalten, in the revolution of the revolution shaft 11, physical relationship with the sensor coil 
section 13 does not change, but there is also no magnetic effect on the sensor coil section 13. It 
is uninfluential similarly about the thermal expansion of the revolution shaft 11. Furthermore, 
on the whole, even if the physical relationship of the arm objects 12a and 12b which are the 
sensor coils 13a and 13b and the radii part of the movable metal body 12 has thermal expansion, 
since it is parallelism-structure, there is little effect. Moreover, since physical relationship with 



two sensor coils 13a and 13b is temporarily made into axial symmetry on the basis of angle of 
rotation of 0 degree even when only the metal movable object 12 expands thermally greatly, the 
arm objects 12a and 12b of the movable metal body 12 change uniformly, and each other can be 
offset by detection signal processing. 

[0043] In addition, a differential amplifier may be performed instead of error magnification. 
[0044] (Operation gestalt 2) Although the operation gestalt 1 was structure which the movable 
metal body 12 rotates by the revolution of the revolution shaft 11 The radii-like sensor coils 13a 
and 13b are attached in the peripheral face of the rotor plate 22 fixed to the revolution shaft 11 
with this operation gestalt. On the other hand, the middle point of radii-like fixed metal body 12 f 
is fixed to a substrate 23 so that a gap may be formed between arm object 12a', 12b', and the 
substrates 2 of fixed metal body 12', and it enables it to have gone arm object 12a' and 12b' in 
and out in sensor coil 13a which rotates, and 13b. Also in this operation gestalt, although he is 
trying for angle of rotation of the revolution shaft 11 to secure a 270-degree revolution field at 
90 degrees, in the case of this operation gestalt, the include angle of the revolution shaft 11 can 
make it small be the same as that of the operation gestalt 1 in gear ratio. 
[0045] 

[Effect of the Invention] The metal body of the shape of radii which invention of claim 1 is 
interlocked with the detected body at the revolution of the above-mentioned revolution shaft in 
the periphery top consisting mainly of the revolution shaft which carries out a interlocking 
revolution, and this revolution shaft, and moves, The sensor coil section which incurvated the 
medial axis in the shape of radii so that the above-mentioned metal body which is placed in a 
fixed position on the above-mentioned periphery, and moves might frequent a main bore and 
adjustable [ of the occupation to a magnetic path ] might become free, Since it had the sensor 
circuit which carries out actuation excitation of this sensor coil section, is made to generate the 
modulation field of high frequency, and generates the signal corresponding to angle of rotation 
of the above-mentioned revolution shaft by detecting magnetic change of the above-mentioned 
sensor coil section produced according to receipts and payments of the above-mentioned metal 
body, moreover, invention of claim 2 The metal body of the shape of radii placed in a fixed 
position by the detected body on the periphery consisting mainly of the revolution shaft which 
carries out a interlocking revolution, and this revolution shaft, Have the medial axis which met 
on the above-mentioned periphery, the revolution of the above-mentioned revolution shaft is 
interlocked with, and it moves in the above-mentioned periphery top. The sensor coil section 
which curved in the shape of radii so that the above-mentioned metal body might frequent a 
main bore and adjustable [ of the occupation to a magnetic path ] might become free, Since it 
had the sensor circuit which carries out actuation excitation of this sensor coil section, is made 
to generate the modulation field of high frequency, and generates the signal corresponding to 



angle of rotation of the above-mentioned revolution shaft by detecting magnetic change of the 
above-mentioned sensor coil section produced according to receipts and payments of the 
above-mentioned metal body, an external revolution shaft, Since the magnetic effect on the 
sensor coil section is lost, and the cure of adding another components of non-magnetic material 
is not needed, it is effective in a miniaturization being possible and a revolution shaft is located 
in the central point of the circle to a radii-like metal body, In the revolution of a revolution shaft, 
since the physical relationship to the sensor coil section does not change, therefore there is also 
no magnetic effect on the sensor coil section and it is not influenced of the thermal expansion of 
a revolution shaft, it is effective in the temperature compensation in the condition of having 
attached the sensor becoming unnecessary. 

[0046] Invention of claim 3 is set to claim 1 or invention of 2. The above-mentioned sensor coil 
section It consists of two sensor coils arranged at axial symmetry to the line which passes along 
the revolution shaft used as the above-mentioned center of rotation. Receipts and payments in 
each above-mentioned sensor coil are free for the arm object of the middle point of the 
above-mentioned metal body to both sides. The occupation to the magnetic path of one sensor 
coil of the above-mentioned sensor coil section [ / arm object / of the above-mentioned metal 
body / one ] when rotating from the location whose above-mentioned revolution shaft is angle 
of rotation of 0 degree, The relation which changes to the complementation between the 
occupations to the magnetic path of the sensor coil of another side of the above-mentioned 
sensor coil section where the arm object of another side of the above-mentioned metal body 
corresponds is given. Since the above-mentioned sensor circuit generates the signal 
corresponding to angle of rotation of the above-mentioned revolution shaft based on the 
magnetic change in both the above-mentioned sensors coil Since the physical relationship of a 
metal body and each sensor coil of the sensor coil section is parallelism— on the whole structure 
even if a revolution shaft expands thermally, Since angle of rotation of a revolution shaft forms 
the arm object of arrangement or a metal body for the sensor coil section in axial symmetry on 
the basis of 0 degree even if a metal body expands that it is few and temporarily, the 
effectiveness that detection which could offset each other by signal processing and was 
stabilized can be performed is influential. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the operation gestalt 1 of this invention. 
[Drawing 2] It is circuitry drawing of a sensor circuit used for the same as the above. 
[Drawing 3] It is the outline block diagram of the operation gestalt 2 of this invention. 
[Drawing 4] It is the outline block diagram of the conventional example. 
[Drawing 5] It is the outline sectional view of the fixed sensor coil section same as the above. 
[Description of Notations] 



11 Revolution Shaft 

12 Movable Metal Body 
12a, 12b Arm object 

13 Sensor Coil Section 
13a, 13b Sensor coil 

14 Sensor Circuit 
15a, 15b Resistor 
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